Comparative effects of a novel vitamin D analogue MC-903 and 1,25-dihydroxyvitamin D3 on alkaline phosphatase activity, osteocalcin and DNA synthesis by human osteoblastic cells in culture.
MC-903 is a novel vitamin D analogue which has been shown to promote epidermal cell differentiation but is 100 times less active than 1,25 dihydroxyvitamin D3 (1,25(OH)2D) in causing hypercalcemia. In order to determine the activity of this compound on bone cells, we have compared the effects of MC-903 and 1,25 dihydroxyvitamin D3 (1,25(OH)2D) on parameters of cell proliferation and differentiation in cultured normal human osteoblastic cells derived by migration from trabecular bone fragments. Dose response curves showed that MC-903 was 10 to 100 times less effective than 1,25(OH)2D in stimulating the synthesis of the osteoblast specific protein osteocalcin by human bone cells depending on the basal osteocalcin production. In cells showing high basal osteocalcin synthesis, 1,25(OH)2D (10(-8) M) was 2- to 3-fold more potent than MC-903 (10(-8) M) in inducing osteocalcin from 48 to 96 h of treatment. The greater activity of 1,25(OH)2D over MC-903 was observed in human bone cell cultures with elevated basal osteocalcin levels, indicating that the response to 1,25(OH)2D but not to MC-903 was amplified in cells with the higher osteoblastic characteristics. The effects of MC-903 and 1,25(OH)2D on alkaline phosphatase activity were not markedly different. Transforming Growth Factor-beta (TGF beta) (0.5 ng/mL, 48 h) was found to completely suppress the osteocalcin synthesis induced by 1,25(OH)2D (10(-8) and 10(-9) M), whereas the MC-903-induced osteocalcin synthesis was not affected, suggesting a negative interaction between TGF beta and 1,25(OH)2D but not MC-903 on osteocalcin synthesis.(ABSTRACT TRUNCATED AT 250 WORDS)